This paper describes some of the results in [5] for a stochktic calculus for a fractional Brownian motion with the Hurst parameter in the interval (1/2,1). Two stochastic integrals are defined with explicit expressions for their first two moments. Multiple and iterated integrals of a fractional Browinian motion are defined and various properties of these integrals are given. A square integrable functional on a probability space of a fractional Brownian motion is expressed as an infinite series of multiple integrals.
Introduction
Fractional Brownian motion is a family of Gaussian processes that itre indexed by the Hurst parameter H in the interval ( 0 , l ) . These processes were introduced by Kolmogorov [lo] . The first application of these processes was made by Hurst [7] , [8] who used them to model the long term storage capacity of reservoirs along the Nile River. Mandelbrot [12] used these processes to model some economic time series and most recently these processes have been used to model telecommunication traffic (e.g., [ll] ). Two important properties of these Gaussian processes for modeling are self similarity and, for H E (1/2, l ) , a long range dependence. The self similarity means that if a > 0 then (@(at), t 2 0) and (aHBH(t), t 2.0) have the same probability law where ( B H ( t ) , t 2 0) is a (standard) fractional Brownian m@ tion. The long range dependence means that if ~( n ) Bore1 0-algebra such that on the probability space (R, F, P H ) , the coordinate process is a fractional Brow- 
B H ( t , w) = w(t)
for each t E W+ and (almost all) w E R.
Let $ : W -+ W+ be given by
(1)
It follows directly that
E [ B H ( t ) B H ( s ) ]
The Hilbert space L$ is naturally associated with the Gaussian process ( B H ( t ) , The notion of #+differentiability is also defined for a process.
Definition 2.2 The process ( F ( t ) , t 2 0 ) is said to be $-differentiable if for each t E R+, F ( t ) is 4-differentiable and D6F
: R+ x R+ x R + R is jointly measurable.
The Wick product of two random variables is denoted 0. This product is important in the construction of the stochastic integrals (of It6 type). ( 6 ) 
Definition 2.3 Let C(0,T) be the family of processes on [O,T] such that F E C ( 0 , T ) if EIFI$ <

I'
The sequence of Hermite polynomials (Hn, n E N)
where deg H , = n can be defined by a generating function as t Define
f ( t > = I f l [ o , t l l ; l~ f d B H and
As an application of an It6 formula for fractional Brownian motion (Theorem 4.3, [5] ) there is the following result.
= If l[o,tlI;Hn(J(t)).
Proposition 2.1 If f l l O ,~] E L$, then the following equality is satisfied dH,$f(t) = nH:f1(t) f ( t ) d B H ( t )
Multiple Integrals
Let 
More generally, i f f E L$ then
The Wick exponential can be expressed in terms of the usual exponential as follows.
Proposition 3.1 I f f E L;, then
This exponential (7) is the Radon-Nikodym derivative of the following translate of a fractional Brownian motion
The following expectation is useful in computations with multiple integrals of a fractional Brownian motion. (%a) and (en, n E N) is a complete orthonormal basis of L$, then the multiple integral of f , In( f ) is defined as This definition of multiple integral is easily extended to an arbitrary f E L&.
The following result gives the expectation of a product of two multiple integrals. The following result relates this iterated integral (9) and the multiple integral (8) . 
Theorem 3.1 I f f E L&, then the iterated integral (9) exists and
To define the trace in general let yE be an approximation to the Dirac function, that is, in some sense and 
where fan is the symmetric tensor product of f. .-(SE(f), n E N) converges in L2(P) and the limit, which is called the extended Hu-Meyer formula [6] , is For Brownian motion, there is a well known expansion of any square integrable functional on Wiener space in terms of multiple Wiener integrals [9] or Hermite polynomials. The following result is the analogue for a fractional Brownian motion with H E (1/2, 1). The multiple integrals on the right hand side of (12) can be expressed as iterated integrals so that F can -be expressed as a sum of a constant and a stochastic integral. This result has many applications in stochastic analysis.
